RETENTION METHOD OF A BEARING 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a retention method of a 
bearing, and more particularly to a method for retaining an outer race to 
a housing in which the bearing is to be inserted. 

2. Description of the Related Art 

[0002] Fig. 6 shows a cross section in which an outer race 2 of 
a spherical bearing 1 is retained to a housing 3 by means of a retention 
method called staking. In the staking method, the spherical bearing 1 is 
inserted in a hole of the housing 3, an end face 2a of the outer race 2 is 
bent by a staking tool 4, and a locking section 2b matching with a 
chamfered section 3a of the hole is formed at the outer periphery of the 
outer race 2. 

[0003] In Fig. 7, a different retention method is shown which 
uses snap rings 5. In this method, annular grooves 3b for inserting the 
snap rings 5 therein are formed adjacent to both ends of the area to 
which the spherical bearing 1 is retained in the hole of the housing 3. 
And, after one of the snap rings 5 is inserted in one of the annular 
grooves 3b, the spherical bearing 1 is inserted in the hole and pushed to 
the snap ring 5. Then, the other snap ring 5 is inserted in the other 
annular groove 3b so as to retain the outer race 2 with the two snap rings 
5. 

[0004] There are other retention methods, such as the method 
shown in Fig. 8 in which a chamfered section 2c is formed at the outer 



race 2 of the spherical bearing 1 and the housing 3 is bent by a staking 
tool 6 having a diameter larger than that of the staking tool 4 in Fig. 6 so 
as to form a locking section 3c matching with the chamfered section 2c at 
the inner periphery of the hole. Or, Fig. 9 shows the further another 
method in which a tapped hole 3d is formed in the housing 3, and a 
screw 7 is engaged therewith retaining the outer race 2. Moreover, in Fig. 
10, a flange-like step 3e and a counter boring 3f with a thread groove are 
provided in the hole, and the spherical bearing 1 is inserted in the hole 
and pushed to the step 3e, then, a nut 8 is engaged with the counter 
boring 3f so as to press another end of the spherical bearing 1 for 
retention . 

[0005] In the above conventional retention methods, however, 
the following shortcomings exist. First, in Fig. 6 in which the end face 2a 
of the outer race 2 is bent by the staking tool 4 and the locking section 2b 
engaged with the chamfered section 3a is formed at the outer periphery of 
the outer race 2, when the depth D of the hole of the housing 3 exceeds 
the width W of the outer race 2 as shown in Fig. 11, the staking tool 4 
interferes with the housing 3, whereby a desired staking is not achieved. 

[0006] In the method using the snap rings 5 as shown in Fig. 7, 
if the depth D of the hole exceeds the width W of the outer race 2, and if a 
housing 9 is thin as shown in Fig. 12, a sufficient groove depth for an 
annular groove 9a is not formed resulting in that the snap ring 5 may not 
be firmly retained. 

[0007] Further, in the method shown in Fig. 8 in which the 
housing 3 is bent forming the locking section 3c engaged with the 
chamfered section 2c at the inner periphery of the hole, when the housing 



3 is thin, as shown in Fig. 12, a sufficient thickness cannot be secured for 
forming the locking section 3c; and in the method using the screw 7 and 
the nut 8, as shown in Figs. 9 and 10, when the housing 3 is thin, 
sufficient threading cannot be achieved, thus, the screw 7 and the nut 8 
are likely to loosen. 

SUMMARY OF THE INVENTION 
[0008] The present invention is made in light of the above 
problems, and it is an object of the present invention to firmly retain an 
outer race of a bearing to a housing by means of a staking method even 
under the conditions in which retention of the bearing is difficult as in the 
related art, namely, when the hole is deeper than the width of the outer 
race, or when the housing is thin. 

[0009] In a bearing retention method according to the present 
invention, there is provided a bearing retention method in which a 
bearing is retained in a hole formed in a housing, wherein the bearing 
is inserted in the hole, the material of the wall of the hole is pushed into 
the inner part of the hole by means of a staking tool with a diameter 
larger than that of the hole, and the material is pressed to contact with an 
end face of the outer race with the staking tool, thereby forming a locking 
section for retaining the outer race. 

[0010] In the present invention, even if the wall of the housing, 
where the hole is formed, is thin, an amount of material necessary for 
forming the locking section can be obtained by taking a small amount 
from the entire area of the wall of the hole in such a manner as to push 
the material of the hole toward the center of the hole. The necessary 



amount of material as a whole is thus secured, and the material is 
pressed to contact with the end face of the outer race to form the locking 
section achieving a sufficient strength. 

[0011] In the bearing retention method according to the present 
invention, preferably, there is provided a step in advance for retaining the 
outer race at an end of the area to which the bearing is to be retained in 
the hole, and after an end of the outer race is brought into contact with 
the step, the locking section is formed at a position corresponding to 
another end of the outer race. 

[0012] In the present invention, preferably, the position of the 
one end of the outer race of the bearing is determined by the step formed 
in advance in the hole and the other end of the outer race is retained by 
the locking section formed by the method according to the present 
invention. 

[0013] In the bearing retention method according to the present 
invention, preferably, a projection which can be press fitted in the hole is 
formed in advance, a concave section corresponding to the projection is 
formed in advance in the hole, and after the projection of the outer race 
is engaged with the concave section of the hole, the locking section is 
formed at a position corresponding to the other end of the outer race. 

[0014] In the present invention, preferably, when the bearing is 
inserted in the hole, the projection formed in advance at the other end of 
the outer race is engaged with the concave section, which is formed in 
advance in the hole, whereby positioning of the outer race relative to the 
hole is performed in advance. After that, the other end of the outer race 
is retained by the locking section formed by the method according to the 



present invention. 

[0015] In the bearing retention method according to the 
present invention, preferably, the projections in which the outer race may 
be press fitted, are formed adjacent to both ends of the area to which the 
bearing is to be retained in the hole, and after the outer race is press 
fitted, the locking sections are formed. 

[0016] In the present invention, preferably, when the bearing is 
inserted in the hole, the outer race is positioned in advance with respect 
to the hole by the projections formed in advance adjacent to both ends of 
the area to which the bearing is to be retained in the hole. After that, the 
both ends of the outer race are retained by the locking sections formed by 
the method of the present invention. 

[0017] In addition, in the bearing retention method according 
to the present invention, preferably, the projection is formed in advance 
at the end of the outer race, the concave section matching to the convex 
section is formed in advance in the hole, and after the projection of the 
outer race is engaged with the concave section of the hole, the locking 
section is formed at a position corresponding to the end of the outer race. 

[0018] In the present invention, preferably, when the bearing is 
inserted in the hole, the projection formed in advance at the end of the 
outer race is engaged with the concave section , which is formed in 
advance at the hole matching the projection formed on the outer race, 
thus, the outer race is positioned in advance with respect to the hole and 
the bearing is retained in a direction to engage the bearing with the hole. 
After that, the end of the outer race is retained in the direction in which 
the bearing is disengaged from the hole by the locking section formed by 



the method of the present invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] Fig. 1 is a cross sectional view showing a state in which 
an outer race of a spherical bearing is retained to a thin housing by a 
bearing retention method according to a first embodiment of the present 
invention, wherein the part below line A - A shows a state before staking 
and the part above line A - A shows a state after staking; 

Fig. 2 is a cross sectional view showing a state in which the outer 
race of the spherical bearing is retained to the thin housing by a bearing 
retention method according to a second embodiment of the present 
invention; 

Figs. 3 A and 3B are cross sectional views showing states in which 
the outer race of the spherical bearing is retained to the thin housing by a 
bearing retention method according to a third embodiment of the present 
invention, wherein Fig. 3A partially shows a state before staking and Fig. 
3B partially shows a state after staking; 

Figs. 4 A and 4B are cross sectional views showing states in which 
the outer race of the spherical bearing is retained to the thin housing by a 
bearing retention method according to a fourth embodiment of the 
present invention, wherein Fig. 4A partially shows a state before staking 
and Fig. 4B partially shows a state after staking; 

Figs. 5A and 5B are cross sectional views showing states in which 
the outer race of the spherical bearing is retained to the thin housing by a 
bearing retention method according to a fifth embodiment of the present 
invention, wherein Fig. 5A partially shows a state before staking and Fig. 



5B partially shows a state after staking; 

Fig. 6 is a cross sectional view showing a state in which the outer 
race of the spherical bearing is retained to a housing by staking, 
according to the conventional art; 

Fig. 7 is a cross sectional view showing a state in which the outer 
race of the bearing is retained to the housing by a retention method 
using a snap ring, according to the conventional art; 

Fig. 8 is a cross sectional view showing a state in which the outer 
race of the spherical bearing is retained to the housing by staking, 
according to the conventional art; 

Fig. 9 is a cross sectional view showing a state in which the outer 
race is retained to the housing in such a manner that a tapped hole is 
formed in the housing, into which a screw is fitted, according to the 
conventional art; 

Fig. 10 is a cross sectional view showing a state in which the outer 
race of the spherical bearing is retained to the housing using a flange- 
shaped step and a nut, according to the conventional art; 

Fig. 1 1 is a cross sectional view for explaining a problem in the 
conventional art in Fig. 6; and 

Fig. 12 is a cross sectional view for explaining a problem in the 
conventional art in Fig. 7. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0020] Embodiments of the present invention will be described 
hereinbelow with reference to the accompanying drawings. Here, parts 
identical or corresponding to those of the related art are given the same 



reference numerals throughout, and a detailed description will be omitted. 

[0021] Fig. 1 is a cross sectional view showing a state in which 
an outer race 2 of a spherical bearing 1 is retained to a thin housing 9, 
by a bearing retention method according to a first embodiment of the 
present invention. In the drawing, the part below line A - A shows a state 
before staking and the part above line A - A shows a state after staking. 

[0022] First, the spherical bearing 1 is inserted in a hole of the 
thin housing 9. In this instance, the spherical bearing 1 can be inserted 
in the hole smoothly by forming a tapered surface 9b near an opening of 
the hole of the thin housing 9. Next, staking is performed to the material 
of the hole using a staking tool 10 with a diameter larger than that of the 
hole. The tapered surface 9b in the vicinity of the opening of the hole can 
also make the contact of the staking tool 10 during staking more smooth. 
The material of the hole is pushed toward the center of the hole with the 
staking tool 10 and is thus pressed to contact with an end face 2a of the 
outer race 2 thereby forming a locking section 9c. In practice, the staking 
tools 10 are simultaneously squeezed from both the upper and lower 
sides of the hole of the thin housing 9 forming the locking sections 9c at 
the upper and lower sides at the same time. 

[0023] According to the present invention, the material of the 
hole is squeezed using the staking tool 10 with a diameter larger than 
that of the hole so that an amount of material necessary for forming the 
locking section 9c for retaining the outer race 2 to the hole is formed only 
using a small part of the entire area of the wall of the hole. The necessary 
amount of the material can be secured as a whole while the squeezed 
material is pressed to contact with the end face 2a of the outer-race 2 
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using the staking tool 10 so as to form the locking section 9c obtaining a 
sufficient strength. Also, since the material is formed from only a small 
part of the entire area of the wall of the hole, there can be found no 
decrease in strength and deformation as to the thin housing. 

[0024] According to the first embodiment of the present 
invention, the depth D of the hole is exceeds the width W of the outer 
race 2, and also the spherical bearing 1 can be retained to the thin 
housing 9 by staking so that the spherical bearing 1 can be firmly 
retained to the thin housing 9 at low cost. 

[0025] A second embodiment of the present invention will be 
described with reference to Fig. 2. Here, parts identical or corresponding 
to those in the first embodiment of the present invention are denoted by 
the same numerals and a detailed description will be omitted. 

[0026] In the second embodiment of the present invention, a 
step 9d for retaining the outer race 2 is provided in advance at an end of 
the area to which the spherical bearing 1 is to be retained in the hole of 
the thin housing 9. The spherical bearing 1 is then inserted in the hole 
of the thin housing 9 at one end (a lower end) of the outer race 2 
supporting by the step 9d. After that, the locking section 9c is formed at 
another end (upper end) of the outer race 2 by a method similar to that of 
the first embodiment of the present invention. 

[0027] According to the second embodiment of the present 
invention, when retaining the spherical bearing 1 in the hole of the thin 
housing 9, the position of the one end of the outer race 2 of the spherical 
bearing 1 can be accurately determined by the step 9d previously formed 
in the hole, thereby improving the positional accuracy when the coupling 
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is complete. Also, by retaining the other end of the outer race 2 with the 
locking section 9c, the spherical bearing 1 is retained to the thin housing 
9 by staking, thus, the spherical bearing 1 can be firmly secured at low 
cost, 

[0028] Subsequently, a third embodiment of the present 
invention will be described with reference to Figs. 3A and 3B. Both Fig. 
3A and Fig. 3B are partial diagrammatic views showing a state of pre- 
staking and post- staking respectively. Parts identical or corresponding to 
those in the first and second embodiments of the present invention are 
denoted by the same numerals and a detailed description will be omitted. 

[0029] In the third embodiment of the present invention, 
similarly to the embodiment in Fig. 2, the step 9d where the outer race 2 
is retained is provided in advance at the end of the area to which the 
spherical bearing 1 is retained. Furthermore, a projection 2d at a size 
permitting squeezing into the hole is formed in advance to the other end 
of the outer race 2, in the while a concave section 9e matching the 
projection 2d is formed in advance in the hole. After the projection 2d of 
the outer race 2 is engaged with the concave section 9e of the hole, the 
locking section 9c is formed by the method similar to that of the first 
embodiment of the present invention, as shown in Fig. 3B. 

[0030] In addition, the projection 2d of the outer race 2 and 
the concave section 9e of the hole may be connected with each other like 
a ring, or alternatively may separately be formed at one position or a 
plurality of positions. When the projection 2d of the outer race 2 and the 
concave section 9e of the hole are separately formed at the one position or 
the plurality of positions, they work for preventing the outer race 2 and 
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the thin housing 9 from being rotated. Also, when the projection 2d of 
the outer race 2 and the concave section 9e of the hole are connected to 
form a ring, the projection 2d of the outer race 2 can easily be engaged 
with the concave section 9e of the hole without considering the phase of 
the outer race 2 relative to the thin housing 9. 

[0031] According to the third embodiment of the present 
invention, when the spherical bearing 1 is inserted in the hole, the 
projection 2d formed at the other end of the outer race is engaged with 
the concave section 9e formed at the hole, thereby enabling the outer race 
2 to be positioned in advance with respect to the thin housing 9. 
Accordingly, a specified positioning accuracy can be obtained before 
staking so that the positioning accuracy upon completion of retention 
can be further improved. Also, by retaining the other end of the outer 
race 2 with the locking section 9c, the spherical bearing 1 can be 
retained to the thin housing 9 by staking, thereby enabling the spherical 
bearing 1 to be firmly secured at low cost. 

[0032] Next, a fourth embodiment of the present invention will 
be described with reference to Figs. 4A and 4B. Both Fig. 4A and Fig. 4B 
are partial diagrammatic views showing a state of pre-staking and post- 
staking respectively. Parts identical or corresponding to those in the first 
to third embodiments of the present invention are denoted by the same 
numerals and a detailed description will be omitted. 

[0033] In the fourth embodiment of the present invention, 
projections 9f in a size permitting the outer race 2 be press fitted into the 
housing are formed in advance adjacent to both sides of the area to 
which the spherical bearing 1 is retained in the hole of the thin housing 



9. The projections 9f may be connected to form a ring, or alternatively, 
may be separately formed at one position or at a plurality of positions. 
The spherical bearing 1 is then inserted in the hole of the thin housing 9. 
After the outer race 2 is press fitted in the hole, the locking sections 9c 
are formed by a method similar to that of the first embodiment of the 
present invention, thereby retaining both ends of the outer race 2 with 
the locking sections 9c. In addition, the locking sections 9c formed in 
this instance are formed by collecting both the material obtained from the 
wall of the hole and the projection 9f. 

[0034] According to the fourth embodiment of the present 
invention, when the spherical bearing 1 is inserted in the hole, the outer 
race 2 can be positioned in advance with respect to the hole by the 
projections 9f formed in a manner adjacent to both ends of the area to 
which the spherical bearing 1 is coupled in the hole. Accordingly, a 
specified positioning accuracy can be obtained before staking, thereby 
improving the accuracy when the retaining is completed. Also, since the 
locking sections 9c are formed at both ends of the outer race 2, the 
spherical bearing 1 can be retained to the thin housing 9 by staking, 
whereby the spherical bearing 1 can be firmly retained at low cost. 

[0035] Subsequently, a fifth embodiment of the present 
invention will be described with reference to Figs. 5A and 5B. Fig. 5A and 
Fig. 5B are partial diagrammatic views showing a state of pre-staking and 
pro- staking respectively. Parts identical or corresponding to those in the 
first to fourth embodiments of the present invention are denoted by the 
same numerals and a detailed description will be omitted. 

[0036] In the fifth embodiment of the present invention, a 
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projection 2e is formed at an end (upper end) of the outer race 2 of the 
spherical bearing 1, and a concave section 9g matching the projection 2e 
is formed in the hole in advance. While the projections 9f may be 
connected with each other to form a ring, or alternatively, may be 
separately formed at one position or at a plurality of positions, in any case, 
the projections 9f have a sufficient strength for supporting the load 
applied to the spherical bearing 1 . When the spherical bearing 1 is 
inserted in the hole of the thin housing 9, the projection 2e of the outer 
race 2 is engaged with the concave section 9g of the hole, and the locking 
section 9c is then formed at a position matching the end (upper end) of 
the outer race 2 by the method similar to that of the first embodiment of 
the present invention. 

[0037] According to the fifth embodiment of the present 
invention, when the spherical bearing 1 is inserted in the hole, the 
projection 2e formed at the end of the outer race 2 is engaged with the 
concave section 9g formed at the hole, so that the outer race 2 can 
preliminarily be positioned with respect to the hole and the spherical 
bearing 1 can be retained in the direction inserting the bearing in the 
hole(downward). Accordingly, the positioning accuracy can be improved 
when the retaining is completed. Also, since the end of the outer race 2 
is retained with the locking section 9c, the spherical bearing 1 can be 
retained to the thin housing 9 by staking, and consequently, the spherical 
bearing 1 can be firmly retained at low cost. 

[0038] As described above, according to the first to fifth 
embodiments of the present invention, the bearing can be reliably 
retained by staking even under conditions difficult in the related arts 



such that the depth D of the hole exceeds the width W of the outer race 2, 
or the spherical bearing 1 is retained to the thin housing 9. In addition, 
although the present invention examples the spherical bearing 1 retained 
to the thin housing 9, the invention is not limited thereto and may be 
applied to any other bearings with an outer race. 

[0039] Since the present invention is thus constructed, the 
outer race of the bearing can be reliably retained to the housing by 
staking irrespective of the relation between the depth of the hole and the 
width of the outer race or the thickness of the housing. Consequently, 
the bearing can be firmly retained to the housing at low cost. 



